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The benzodiazepines (BZDs) are anxiolytics, hypnotics, anticonvulsants, muscle-relaxants and induce anaesthesia. Adverse effects
comprise sedation subjectively and cognitive and psychomotor impairment objectively. Complex skills such as driving can be
compromised. Paradoxical excitement can have forensic implications. Long term use beyond the licensed durations is common but
both efficacy and adverse effects associated with this have been poorly documented. Withdrawal and dependence have excited
particular concern, and even polemic. Perhaps a third of long term (beyond 6 months) users experience symptoms and signs on
attempting to withdraw – anxiety, insomnia, muscle spasms and tension and perceptual hypersensitivity. Uncommonly, fits or a
psychosis may supervene. The patterns following withdrawal vary widely. The usual method of withdrawal is slow tapering but it may
not obviate the problems completely. BZDs are also drugs of abuse either on their own or in conjunction with opioids and stimulants.
Claims have been made that the use of BZDs is associated with increased mortality. This is a concern in view of the widespread usage
of these drugs, particularly in the elderly. All of these factors impinge on the risk : benefit ratio and the severity of the indications. Harm
reduction should focus on choice of alternative treatments both psychological and pharmacological. Guidelines emphasise that BZDs
are not drugs of first choice and should only be used short term. Schedules are available to educate about methods of withdrawal in
current users, emphasising the slow rate of taper. General principles of harm minimization in the addiction field are appropriate to BZD
abuse.

Introduction

The benzodiazepines (BZDs) have anxiolytic, hypnotic,
muscle relaxant, anticonvulsant and anaesthesia-inducing
indications. Of these, prescribing to reduce anxiety and
insomnia are the most common and has caused the great-
est problems. The British National Formulary (BNF [1])
follows this division although some drugs such as
diazepam, oxazepam and lorazepam are listed under both
headings. Internationally, many more benzodiazepines are
available and prescription patterns vary widely. Notwith-
standing, adverse effects and production of harm are
similar across the class. However, the timing and severity of
these adverse effects will vary according to the peak con-
centrations and duration of action of the various BZDs and
the short acting hypnotics (‘Z-drugs’).

This article briefly reviews the adverse effects of BZDs,
short term and long term, and their dependence and
abuse potential. This section draws heavily on a recent

compendious review [2]. However, the overall assessment
of the worth of a medication must also involve its efficacy,
generally and with respect to subpopulations, the severity
of the indications and the availability of alternatives.These
are briefly outlined together with the extent of usage
which indicates the magnitude of the problem. Finally, the
question in the title is addressed although it is difficult to
convey the breadth of opinion that prevails and conse-
quent controversies and polemics.

Adverse effects

These have been studied in some detail but far from
exhaustively. Gaps still exist, half a century after the intro-
duction of the BZDs [3], particularly with respect to long
term usage. Subjectively, sedation with feeling of heavi-
ness and dysphoria is closely dose-related. It usually
quickly subsides due to tolerance to the subjective effects.
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At higher doses, unsteadiness, slurring of speech and diso-
rientation indicate over-sedation particularly when the
BZD is combined with alcohol. Cognitive and psychomotor
impairment can be detected even at ostensibly therapeu-
tic doses. This can ensue during the whole day when the
BZD is prescribed several times during the day as an anxi-
olytic, or a long acting BZD the night before as a hypnotic.
It will be confined to the morning following a short acting
sleeping pill. These objective effects can persist in long
term users [4]. Memory appears to be particularly sensitive
to BZD action, again augmented by co-administration of
alcohol. The more complex the memory task, the greater
the impairment following a BZD. These effects persist into
the long term [5]. A meta-analysis that combined several
rather diverse trials found definite impairments across a
range of tests especially with respect to verbal memory [6].

Many useful data should accrue by measuring various
functions before, during and after the administration of a
BZD anxiolytic or hypnotic preferably with random alloca-
tion to drug or placebo and under double-blind condi-
tions. Such studies are the exception, with usually only two
out of the three time phases. The above meta-analysis of
neuropsychological tests revealed improvement in several
cognitive functions, up to 6 months after BZD discontinu-
ation, but ex-users of BZDs still performed poorly [6]. Older
adults are at particular risk [7]. Overall, steady withdrawal
usually culminates in improvement, if not immediately. All
in all the literature remains inconsistent.

As well as these laboratory-based investigations more
complex skills, such as driving, have been assessed for the
practical safety implications [8]. Epidemiological studies
also show an association between BZD use and road traffic
accidents [9]. Increased age and alcohol use are contribut-
ing factors, and a meta-analysis estimated the risk of acci-
dents to be increased by over 50% [10–12].

Other accounts and injuries are also more common in
people using BZDs. Falls and hip fractures have excited
most attention. In the elderly the incidence of hip fractures
may be increased by 50% or more, particularly when other
medication such as antihypertensives and antidepressants
are co-prescribed [13].

A note of caution should be introduced. Disorders such
as anxiety and insomnia can themselves impair a range of
functions.Treatment with a sedative drug may improve the
deficits with associated improvement in performance but
counteracted to some extent by the direct drug-induced
impairment –‘confounding by indication’. Very few studies
on psychotropic drugs have adequately addressed this
issue (see [10], page 152).

Paradoxical excitement is an unwanted effect which
also has possible legal implications. This disinhibitory
effect of the BZDs can produce increased anxiety, acute
excitement and hyperactivity. Aggressive impulses may be
released with the emergence of hostility and rage and
criminal acts such as assault and rape have been recorded
[14].

The hazards of long term use have been touched on
earlier. Some adverse effects such as cognitive and psycho-
motor impairments can persist into the long term,
although sensitive techniques may be needed to detect
them. Others such as sedation wane probably reflecting
tolerance. A confounding issue is that patients taking psy-
chotropic medication may lose sight of their original level
of feeling and functioning as time elapses. Only when the
medication is discontinued does the person realize that
their feelings and performance have been sub-optimal.
Comparisons with non-users can be problematic because
allocation to treatment was never in a rigorous random
way [15].

As long term BZD users grow older, they became more
sensitive to their medications. This is probably because of
reduction in neuronal numbers and receptors and hence a
greater receptor occupancy for a constant dose. Increasing
impairment can lead to a mistaken diagnosis of dementia,
so-called ‘pseudo-dementia’ [16].

Long term hypnotic use, even at a low dosage level, has
been reported to be associated with increased mortality
hazards (see below), but subjective effects also alter [17],
and many users want to stop.

Withdrawal and dependence

The WHO define dependence as including a strong desire
or sense of compulsion to take a substance, difficulty in
controlling its use, tolerance and the presence of a with-
drawal state. Withdrawal comprises a set of symptoms
which supervene on cessation or reduction in dosage of a
psychoactive substance taken repeatedly, particularly in
high dose. Of all the issues surrounding the BZDs these
have occasioned the greatest continuing concern. Opin-
ions have become increasingly polarized with some vocif-
erous professional and lay people condemning the BZDs
as instigating major iatrogenic addiction, others defending
them as important and worthwhile drugs with a low inci-
dence of dependence. The debate or rather, acrimony, is
sadly not based on a firm evidence base.

Discontinuation of many medications may be accom-
panied by problems. With respect to BZDs, the most
common phenomenon is rebound with hypnotics and this
can be quantified with polysomnography [18]. After stop-
ping the sleeping tablet, the insomnia can return in an
exaggerated form, time to sleep onset is prolonged, sleep
is more disturbed and it is shorter in duration. Rebound is
generally short lived lasting a night or two, but can panic
the patient into resuming the medication.

Withdrawal is a more serious phenomenon, constitut-
ing a characteristic grouping of signs and symptoms that
ensues on discontinuing or reducing the dose of the anxi-
olytic or hypnotic.The antecedents of BZD withdrawal syn-
dromes are varied. Many people are started on a BZD but
find it insufficiently effective and ask for the prescriber to
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increase the dose, often at a time of stress. Usually the
patient settles on to that dose and remains there for
months, years or even decades. A minority escalate the
dose and become high dose users. Attempts to withdraw
are accompanied by a BZD withdrawal syndrome which is
in the same class as barbiturate or alcohol withdrawal [19,
20]. The patient is regarded as being dependent on the
BZD and this group constitutes around 20% of the original
users – the remainder can discontinue their medication
without difficulty [21]. High dosage, the use of high
potency compounds and prolonged continuous use is
associated with evidence of dependence.

Withdrawal symptoms can include anxiety, insomnia,
nightmares, memory and concentration impairments, and
muscle spasms. Perceptual hypersensitivity such as photo-
phobia and hyperacusis are common; the patient feels ill
and loses weight. The symptoms generally subside in
2–4 weeks but can be prolonged. More serious but rare
reactions include fits and psychosis. Most cases are anec-
dotal and few case series exist [22].

A recent prospective study of tapered withdrawal iden-
tified four symptom patterns – gradual decrease in sever-
ity, initial worsening followed by a decrease after
discontinuation, a later increase in severity, and no change
[23]. High prevalences have been reported [24]. Numerous
protocols for withdrawal exist (e.g. [25]), but minimal inter-
ventions often suffice in primary care. Psychological treat-
ments are usually helpful.

About two-thirds of patients stop completely with a
slow tapering schedule. Most of the rest achieve some
dose reduction. Repeated failure, however, becomes
demoralizing, and support on a low dose may be the
optimal outcome. Comorbid depression, alcohol use and
older age are poor prognostic factors.

BZD abuse

A clear distinction should be maintained between
dependence and withdrawal from therapeutic or some-
what higher doses within the medical context and abuse
of BZDs in the context of recreational and illicit use. BZDs
are widely misused [26], although patterns vary from
country to country and from region to region. One type
takes the form of binges, say at weekends, another regular
sustained high dose usage. Some misusers keep to oral use
whereas others inject intravenously or sniff intranasally like
with cocaine use. A range of BZDs are abused depending
on formulation such as liquid-filled capsules, availability
and pharmacokinetics. Temazepam and flunitrazepam
have the reputation for being readily misused. Further-
more, the misuser may confine him or herself to BZDs or
misuse them as part of polydrug abuse, to potentiate the
euphoriant effects of opioids, lessen the offset of cocaine,
or interact in a complex way with amphetamines or other
drugs of abuse. Some addicts will turn to BZDs if other

misused drugs become scarce and expensive.The dangers
are well known and mostly associated with intravenous
use such as viral infection or local tissue necrosis. Overdose
is a hazard, particularly in combination. Another danger is
potentiation by the BZD of the depressant effects of
alcohol, with criminal acts, often accompanied by amnesia.

Whatever the pattern of misuse, the BZDs are undoubt-
edly hazardous, and such misuse must be added to the
potential harm associated with these compounds.

Mortality

Many of these short-term and long-term adverse effects
are unpleasant rather than severe, and most are reversible.
However, recent data purported to show that even low
usage of hypnotics was associated with excess mortality
[27].The increased hazards were so substantial as to excite
public alarm, especially as the results were published in a
prestigious journal.The setting was a population served by
a large integrated health system in Pennsylvania. The elec-
tronic medical records were accessed and 10 529 people
who received hypnotic agents were matched by gender,
age, smoking status, and time of prescription with 23 676
controls with no hypnotic prescriptions. On average, the
samples were monitored for 2.5 years. For patients pre-
scribed 0.4–18, 18–132 and >132 doses per year, the hazard
ratios were 3.60 (95% CI 2.92, 4.44), 4.43 (3.67, 5.36) and
5.32 (4.50, 6.30) respectively. Thus, even occasional hyp-
notic users had over three times the background risk of
dying in 2.5 years. Selective prescription of hypnotics for
ailing patients was ruled out as the main explanation.
However, co-morbidity with physical diseases of various
types revealed significant excesses in the patients receiv-
ing hypnotics but this accounted for only a small propor-
tion of the excess risk.The results are alarming but as these
studies involve data already on file they can easily be rep-
licated using other similar databases.All of the populations
in the studies had attended as outpatients and may be
unrepresentative of the background population.

A meta-analysis of six cohort and three registry studies
suggested that regular users and illicit drug use were asso-
ciated with increased risk of mortality [28].

Usage

The literature suggests heavy use of BZDs in many coun-
tries, although the pattern varies greatly [29]. Because dif-
ferent methods were used in the various usage studies, the
data are too heterogeneous to sustain a meta-analysis.The
prevalence figures from one UK study show that anxiolyt-
ics were used in the 15–44 year age group by 0.4% of the
population, in the 45–64 year age group by 0.8% and in the
over 65-year-olds by 1.9%. Corresponding figures for hyp-
notic usage are 0.3, 1.4 and 5.2%. BZD anxiolytic usage has
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stayed largely the same over the past two decades [30].Use
of hypnotic BZDs has reduced sharply but has been largely
replaced by the Z-drug hypnotics.

According to one Dutch study, correlates of ‘inappropri-
ate’ use include mentally or physically vulnerable subjects,
particularly the elderly [31].

The literature suggests that the elderly, women, poor
perceived health status and poor actual physical health are
associated with long term use, especially with hypnotics.
Long term users at particular risk of becoming dependent
include those with depression and those with previous
alcohol problems.

Efficacy

BZDs and the Z-drugs cover a range of pharmacological
properties, both wanted and unwanted. Also their pharma-
cokinetic properties vary substantially from ultra-short
acting to very long acting. As a consequence their efficacy
is dependent on numerous considerations. On important
factor with respect to long term use is whether tolerance is
a major complicating factor.

The most relevant assessment is of the risk : benefit
ratio. The adverse effects, at least in the short term, have
been documented. What of the benefits?

A recent meta-analysis systematically reviewed 27 ran-
domized controlled trials of drug treatments for general-
ized anxiety disorder (GAD) [32]. The only benzodiazepine
included was lorazepam, presumably reflecting the advent
of BZDs antedating the establishment of GAD as a diag-
nostic category. Fluoxetine was ranked first for response
and remission and pregabalin for tolerability. Lorazepam
showed up poorly but data for it were limited and the
authors did not comment further.

With respect to hypnotics, numerous studies have com-
pared a long list of benzodiazepines and Z-drugs with
placebo and with each other [33, 34]. Another meta-
analysis identified 24 studies in the elderly where the bulk
of the prescribing is concentrated [35]. Sleep quality was
found to have improved, total sleep time increased, and
the number of night time awakenings decreased with hyp-
notic use as compared with placebo. However, adverse
effects were nearly five times as common.The authors con-
cluded that improvements in sleep did occur but the size
of the effects was ‘small’. Their use in the over 60-year-olds
was attended by increased risk which might not be
justified.

Choice of treatment

Numerous guidelines are extant for the management of
anxiety disorders and insomnia.The most quoted are those
issued by the National Institute for Health and Clinical
Excellence (NICE) [36].With respect to anxiolytic use, selec-

tive serotonin re-uptake inhibitors (SSRIs) are favoured as
drugs of first choice, pregabalin is regarded as a stand-by
for patients who cannot tolerate SSRI or serotonin-
norepinephrine re-uptake inhibitor (SNRI) antidepressants.
BZDs are relegated for the treatment of GAD in primary
and secondary care for use only as a short term measure
during crises. The advice in the BNF has been the given
wisdom for many years:

Benzodiazepines are indicated for the short term relief
(2 to 4 weeks only) of anxiety that is severe, disabling
or subjecting the individual to unacceptable distress,
occurring alone or in association with insomnia or short
term psychosomatic, organic or psychotic illness.
The use of benzodiazepines to treat short term ‘mild’
anxiety is inappropriate and unsuitable.

The NICE advice does not suggest alternatives but dis-
misses the Z-drugs as indistinguishable pharmacologically
and therapeutically from BZDs [37]. Again the BNF urges
great caution with respect to BZD treatment of insomnia:

Benzodiazepines should be used to treat insomnia only
when it is severe, disabling or subjecting the individual
to extreme distress.

Reduction of harm: a personal view

Instituting treatment
The overview above has assessed the harm associated
with BZD use, the efficacy and effectiveness in practice, the
extent of usage and guidelines concerning alternatives.
Each of these issues is open to debate. The listed hazards,
major and minor, are dismissed by the enthusiasts as actu-
ally reflecting the safety of these drugs which have been
available for half a century. At the other end of the spec-
trum, some regard the harm in absolute terms as preclud-
ing their prescription. Similarly, a range of opinion exists
concerning the severity of the indications – anxiety and
insomnia – for which they are prescribed. The BNF implies
that severe anxiety equating to the licensed indication for
SSRIs and SNRIs, namely GAD, does justify the occasional
short term prescription of these drugs. NICE concurs,
regarding BZDs as short term expedients in crisis
situations.

Hypnotics are dealt with in a similar fashion, with
insomnia being only occasionally severe or disabling.

A difference exists between anxiolytic and hypnotic
use of the BZDs and Z-drugs in insomnia. Proven reason-
ably effective drugs such as SSRIs, SNRIs and pregabalin are
available and appropriately licensed as treatments for
GAD. The only alternative to hypnotic BZDs is the mela-
tonin prolonged release formulation (Circadin) [38], and
then only for insomniacs aged over 55 years. Off-label

M. Lader

298 / 77:2 / Br J Clin Pharmacol



alternatives include sedative antidepressants such as mir-
tazapine [39], and sedative antihistamines. This paucity of
choice may alter soon as non-BZD hypnotics become
increasingly available, such as orexin antagonists.

The extent of usage of BZDs in both indications is such
that even a minor problem or miscalculation could result in
a major clinical problem. Recently, availability of BZDs is
increasing due to easy internet access [40]. Regulation of
the internet is notoriously ineffective.

In my opinion the advisability of initiating a BZD pre-
scription hinges on the problem of preventing short term
use (less than 4 weeks for anxiolytic use and 2 weeks for
hypnotic use) from being prolonged insidiously into long
term use. The advice to limit such a prescription to the
severely anxious and insomniac may even compound this
difficulty as the more severely may obtain greater relief
and not wish to discontinue. Informing the patient about
the dangers that might occur on longer-term use is essen-
tial but patients may be reluctant to follow that. No clear
indicators exist of who will reduce and cease their BZD use,
or switch to other medication, and who will become
chronic users. Even switching to another class of medica-
tion may carry some risks such as long term dependence
on SSRI/SNRIs.

These problems have led to calls for prescribers to
avoid BZDs entirely.That these calls are falling on deaf ears
is evidenced by BZD prescribing figures in which no sig-
nificant reduction has occurred over the past 20 years [30].

In many of these debates, the epicentre is the use of
medications. For many years the use of psychosocial treat-
ments has been an alternative measure. Dynamic psycho-
therapy may help some but the evidence base for its
efficacy is lacking. Cognitive behavioural therapy (CBT) has
a proven track record in depression and more recently in
GAD. Use in treating insomnia is only now developing and
its effectiveness is still unestablished. In the UK, the
problem is the lack of qualified therapists, resulting in
dauntingly protracted waiting lists. Combining drug and
psychological treatments is possibly the way forward for
the more seriously ill patients/clients but few studies have
accrued.

Current users
What of the hundreds of thousands of patients already
taking BZDs, especially with hypnotic use in the elderly?
Guidelines with respect to tapering withdrawal are already
widely promulgated [25, 41]. However, this advice stems
from first pharmacological principles. Empirical evidence
for the optimal approach to withdrawal regimens is scanty
and confusing [42]. Even so gradual tapering of the medi-
cation is regarded as not particularly effective and combi-
nation with cognitive-behavioural therapy seems superior
[43]. Another strategy is to substitute another medication
as an aid to withdrawal; many have been tried, usually in
small scale studies. No firm conclusions can be drawn [44].

Pregabalin has shown recent promise [45] as has pro-
longed release melatonin [46].

The glaring deficiency on the part of the NHS is the lack
of clinics dealing with BZD dependence separately from
Addiction Units. Middle-aged anxious housewives and
elderly insomniacs dread being referred to an Addiction
Unit and encountering ‘junkies’. Calls for the establishment
of a network of such BZD dedicated agencies have been
ignored. The success rate in terms of reducing or ceasing
BZD use can be quite high with simple measures, such as
advice from the GP [47]. Only the failures need specialist
referral. Some long term users have taken their BZDs for
decades. Withdrawal attempts may be fruitless, but moni-
toring of symptoms and functioning must be instituted
and maintained. Flumazenil has been investigated as an
aid to withdrawal, success has been claimed, but few clinics
anywhere offer this service.

The rate of tapering has become a contentious issue.
Some long term users require protracted withdrawal regi-
mens over months or years, but it is difficult to predict the
duration in any one case. Indeed, some chronic users
can discontinue with surprisingly little upset. It is probably
a better clinical strategy to aim to withdraw over
2–3 months but to slow down if the symptoms become
too severe.

Harm minimization is a well-known concept in the
wider field of addiction [48]. A fundamental change in atti-
tude led to the encouragement of drug using habits, such
as availability of sterile water for injection in order to mini-
mize serious adverse events such as the development of
local abscesses and the contagion of viral diseases such as
HIV and hepatitis. Similar but less extreme measures are
appropriate to benzodiazepine abuse.

In conclusion, much BZD prescribing is for unlicensed
or unspecified indications (‘off-label’), or exceeds the
approved duration of use or dosage. It would appear that
official recommendations concerning the use of these
medicines are widely ignored. In turn, such practice raises
legal issues about standard of clinical care.Continual moni-
toring of the situation is essential. In the United Kingdom
this could be achieved by using the GPRD data in an
ongoing analysis of the extent of BZD prescribing by GPs.
Attention should be focused on elderly people, particularly
those using these drugs (and the Z-drugs) continuously
over long periods. Similar surveys should be feasible in
other countries.
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